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Are    Camels    Susceptible    to    Blackquarter, 
Haemorrhagic  Septicaemia  and  Rinderpest? 

[Received  for  p^Aliralion  on  the  23rd  January,  79/*.] 


BLACKQUARTER. 

THOUGH  such  outbreaks  of  blackquarter  as  occur  among  cattle  have 
not  been  reported  amongst  camels,  deaths  from  this  disease  are 
occasionally  stated  to  occur,  but  no  reliable  information  regarding  the 
disease  in  camels  is  available.  To  determine  the  susceptibility  of 
camels  to  blackquarter,  three  camels  (two — 1  year  old,  and  one — 7  years 
old)  were  inoculated  with  blackquarter  virus;  one  young  buffalo  and 
one  calf  acting  as  controls. 

The  accompanying  charts  show  the  course  that  the  disease  runs  in 
the  camel.  The  first  symptom  is  a  rise  of  temperature  followed  by  sus- 
pension of  rumination  and  loss  of  appetite.  The  camel  is  then  noticed 
to  show  a  disinclination  to  stand  and  when  walked  is  noticed  to  go 
lame.  After  the  first  appearance  of  stiffness  a  swelling  soon  appears 
on  the  shoulder  or  the  hindquarters  (according  to  whether  the  injec- 
tion of  the  virus  has  been  made  in  the  muscles  of  the  shoulder  or  hind- 
quarters); the  swelling  is  at  first  slight  but  rapidly  increases  in  size  and 
becomes  emphysematous.  Breathing  becomes  difficult  accompanied  by 
grunts.  After  the  swelling  has  become  large  the  camel  lies  on  his  side, 
and  is  unable  to  get  up ;  the  breathing  becomes  more  difficult  and  may 
be  rapid  or  slow,  the  face  has  an  agonized  look  and  the  temperature  falls 
rapidly  before  death  takes  place.  On  post-mortem  the  only  lesion  is 
the  large  emphysematous  swelling ;  when  cut  into,  the  muscles  of  the 
affected  part  are  dark  brown  to  blackish  in  colour  and  of  a  slightly 
rancid  odour  and  emphysematous. 
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Camel  Xo.  5.     Malr,  7  vein  old,  inocoUted  with  5  c.i-.  of  emoUkm  of  bUckqoartcr 
maiicle  iutrainnacolarly,  died  63^  honw  tftCT  inocnlttiun. 
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Control  jS'o.  1.     l>nffal(),  ;>  luoiitlis  old,  male,  inoculated   \\\i\\    5  o.c 
<»r  euuilsion  ol"  Mackquartcrmnsclc  intrauinscniarlv,  died  23 1  hours 
after  inoculatiou. 


Days    OrDlSCASC 

I 

2 

3 

TcMPCRATune 
Fahacnmcit 

I08» 

a.m.:rm. 

A.M. 

:  RM. 

A.M. 

P.M. 

107'' 

106« 

> 

K 
•        < 

a 

105' 

U 

10  4" 

•     .2 

103' 

w 
o 

M 

i 

102° 

-/ 

101'' 

ii 

X 

w 

= 

100' 

< 

:  CD 

Ik 

o 
a 

\° 

B3' 

2 

•      2 
w 

a 
o 

\ 

98" 

a 
« 
1*. 

w 

u 

s 

I 

37° 

% 

i 

96° 

o 

M 
•          5 

95^ 

3 
U 

> 

SUSCBnlBILITY   OF  CAl*EUS  TO   BLAOKqUAUTBK,    UlNDliRIt.ST,   ICIV. 

Control  No.  'J.  Cwlf,  innlc,  1)  moiitlirt  old,  iniM:olaUHi  with  5  c.  c. 
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honrj  after  inocaUtion. 


0*vt    orOiscAtc 

1 

2 

3 

TcMPCMATunC 

Famucnmcit 
)08* 

AM.RM. 

am.;rm. 

AMiRM. 

107' 

t06*     ' 

•  w 

•  M 

•  3 

105- 

;  < 

•  • 

c   : 

s  i 

10< 

1' 

5    : 

u 

1    • 

103* 

8      o' 

:  «    •» 

^:\ 

:    X 

102* 

iVj 

:.\ 

•    :   -i 

101  • 

.    e 

•  5  1 

J 

V-'- 

100' 

:  •  < 

!i- 

\    •    - 

V        Q 

39' 

.    t    0 

t    : 

98«» 

• 
> 

V      • 

-1    : 

97« 

!  (o 
I    e 

f^  ? 

a     . 

w 

M 

96' 

•    < 

!  -^ 

o    • 

95» 

:  0 
•  J 

u!   • 

Conclusion. 
cattle. 


Camels  are  as  susceptible  to  blackquarter  at 


HiEMORRHAGIC  SEPTICEMIA. 

In  India  the  losses  amongst  cattle  from  haeniorrhagic  Bepticsniia 
are  very  great,  but  it  is  not  known  whether  deaths  from  this  disease 
occur  amongst  camels. 

To  determine  whether  camels  are  susceptible  to  this  disease  2 
camels  were  inoculated  with  haemorrhagic  septicaemia  culture  and 
2  calves  and  2  rabbits  acted  as  controls. 
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Gaiger*8  Experiments. 

In  this   connection    the    experiments    made   by  Gaiger  may  be  of 
interest.    They  are  as  follows  : — 

Camel  No.  1.     Inoculated  subcutaneously  vath.  1  c.  c.  emulsion  of  hfe- 
morrhagic  septicaemia  agar  culture  from  a  rabbit. 

There  was  no  apparent  effect,  so  the  animal  was  destroyed  on  the 
third  day. 

No  lesions  were  found  upon  post-mortem.  The  control  rabbit  died 
in  15  hours. 

Camel  No.  2  was  inoculated  subcutaneously  with  1  c.  c.  emulsion 
of  haemorrhagic  septicaemia  agar  culture. 

Up  to  the  fourth  day  neither  local  nor  general  symptoms  were  shown, 
so  the  camel  was  destroyed,  but  no  lesions  of  haemorrhagic  septicaemia 
could  be  found  post-mortem,  nor  could  the  bacillus  be  obtained  from 
the  tissues. 

Camel  No.  13  was  inoculated  with  5  c.  c.  haemorrhagic  septicaemia 
bouillon  culture  five  days  old. 

Death  took  place  17  hours  later. 

On  post-mortem  a  bloody  exudate  was  found  in  the  pleural  cavity. 

The  large  intestines  were  inflamed. 

This  camel  probably  died  from  the  effects  of  the  toxin  injected. 

Cultures  could  not  be  obtained  from  the  tissues  or  blood,  so  the 
bacilli  probably  did  not  multiply  in  the  body. 

Camel  No.  7  was  inoculated  subcutaneously  with  1  c.  c.  haemorrhagic 
septicaemia  bouillon  culture  24  hours  old. 

There  was  no  local  reaction  but  the    temperature  rose  to  104°  F. 

The  control  rabbit  died  in  18  hours. 

Twenty-one  days  later  the  camel  was  again  inoculated  subcutane- 
ously with  1  c.c.  haemorrhagic  septicaemia  bouillon  culture  four  days 
old.  The  control  rabbit  died  in  20  hours.  There  was  no  general  or 
local  reaction,  yet  31  days  later  the  camel  died  and  the  bacillus  was 
obtained  in  culture  from  the  internal  organs. 

The  bacillus  was  much  attenuated  in  virulence. 

Conclusion.    Camels  are  not  very  susceptible  to  haemorrhagic 
septicaemia. 
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RINDERPEST. 

Outbreaks  of  rinderpest  do  not  take  place  amongst  camels  as  they 
take  place  amongst  cattle.  Occasionally  deaths  from  rinderpest  are 
reported  amongst  camels,  but  no  reliable  information  regarding  such 
cases  is  available.  To  determine  whether  camels  are  susceptible  to  the 
disease,  three  camels  (one  --1  year  old,  one — 6  years  old,  and  one — 12  years 
old)  were  inoculated  with  rinderpest  virus,  and  two  calves  11  months  old 
acted  as  controls.  The  1-year  old  and  6-year  old  camels  developed 
typical  symptoms  of  rinderpest,  but  recovered,  and  the  third  (12  years 
old)  camel  with  the  exception  of  loss  of  appetite,  slight  diarrhoea,  slight 
temperature  reaction,  coughing  and  quivering  of  the  muscles,  developed 
no  symptoms.  The  two  calves  which  acted  as  controls  showed  only  8 
temperature  reaction  and  loss  of  appetite. 

The  two  camels  that  developed  rinderpest  lesions  presented  the 
following  symptoms  : — 

High  fever,  suspension  of  rumination,  loss  of  appetite  followed  by 
trembling  of  the  muscles,  restlessness,  watery  discharge  from  the  eyes, 
grinding  of  the  teeth,  coughing,  and  in  the  case  of  one  camel  bad  smelling 
diarrhoea  mixed  with  blood  and  mucus.  On  the  sixth  to  seventh  day 
after  inoculation  vesicles  appeared  on  the  inside  of  the  lips,  dental  pad 
and  tongue.  On  the  sixteenth  to  eighteenth  day  after  inoculation  the 
lesions  had  healed. 

The  course  that  the  disease  runs  in  the  camel  is  shown  in  the 
following  charts  : — 
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Conclusions.  The  only  conclusions  to  be  drawn  from  the 
above  are  that  camels  develop  severe  lesions  of  rinder- 
pest and  are  more  susceptible  than  some  cattle  to 
rinderpest. 

This  confirms    the   observaticms  of   AViedornikow    Petrowsky    in 
Steppe  Camels.  ^ 
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Report  on  the  Progress  of  Agriculture  in  India  for  the  year  1916-17.     Price,  As.  12  or  Is.  Id. 

Proceedings  of  the   Mycological  Conference,   held  at  Pusa  on  the  5th  February,   1917,  and 
follow  mg  days.     Price,  As.  2  or  Zd. 

Proceedings  of  the  Board  of  Agriculture  in  India,  held  at  Poona  on  the  10th  December,  1917,  and 
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E.  J.  BuTLEE,  M.B.,  F.L.s.     Price,  R.  1-4  or  2s. 

Vol.  IX,  No.  II.  The  Inheritance  of  Characters  in  Rice,  I,  by  F.  R.  Pabnell,  b.a.,  Ag. 
Dip.  (Cantab.);  G.  N.  Rangaswami  Ayyangab,  b.a.,  and  K.  Ramiah, 
L.  Ag.     Price,  R,  1-8  or  2s. 

Vol.  IX,  No.  III.  Orobanche  as  a  Parasite  in  Bihar,  by  F.  J.  F.  Shaw,  d.SC,  A.R.C.S.,  F.L.S. 
Price,  R.  1  or  Is.  6^^. 

Vol.  IX,  No.  IV.  Studies  in  Indian  Sugarcanes,  No.  3,  the  Classification  of  Indian  Canes 
with  special  reference  to  the  Saretha  and  Sunnabile  Groups,  by  C.  A. 
Barber,  sc.d.     Price,  Rs.  2-4  or  3s. 

Vol.  IX,  Xo,    V.  Phytofhthora  Meadii  n.   sp.  on  Hevea  brasiliensis,  by  W.   McRae,  m.a., 

B.sc,  F.L.s.     Price,  R.  1-4  or  2s. 

Chemical  Series. 

Vol.  V,  No.  I.  The  Gases  of  Swamp  Rice  Soils,  Part  IV.    The  Source  of  the  Qaseons 

Soil  Nitrogen,  by  W.  H.  Harrison,  d.sc.  ;  and  P.  A.  Subramania  Aiyeb, 
b.a.     Price,  Rs.  2  or  3s.  6d. 

Vol.  V,  No.  II  "  Heart  Damage  "  in  Baled  Jute,  by  R.   S.   Finlow,  b.sc,  f.i.c,  f.c.s. 

Price,  R.  1  or  Is.  6d. 

Vol.  V,  No.  III.  Experiments  on  the  Improvement  of  the  Date  Palm  Sugar  Industry  in 
Bengal,  by  Harold  E.  Annett,  b.sc,  f.i.c.  ;  Gosta  Behari  Pal,  m.sc; 
and  Indu  Bhusan  Chatter jee,  L.Ag.     Price,  R.  1  or  Is.  6d. 

Entomological  Series. 

Vol.  V,  No.  II.  Indian  Sugarcane  Leaf-hopper  (Pyrilla  aberrans,  Kirby),  by  C.  S.  Misra, 

b.a.     Price,  Rs.  2  or  3s. 

Vol.  V,  No.  III.  Report  on  a  Collection  of  Termites  from  India,  by  Karin  and  Nils  Holm- 
gren, Hogskolas  Zootomiska  Institut,  Stockholm,  Translated  by  T. 
Bainbrigge  Fletcher,  r.n.,  f.l.s.,  f.z.s.,  f.e.s.    Price,  R.  1  or  Is.  6d. 

Vol   V   No   IV  On  a  Collection  of  Sphecoidea  sent  by  the  Agricultural  Research  Institute, 

Pusa,  Bihar,  by  Rowland  E.  Turner,  f.z.s.,  f.e.s.    Price,  As.  12  or  la. 


Bacteriological  Series. 

Vol.  I,  No.  VII.         A  Bacterial  Disease  of  Wheat  in  the  Punjab,  by  C.  M.  Hutchinson,  b.a. 
Price,  As.  12  or  la. 


Veterinary  Series. 

Vol  II  No  VIII.  Kumri:  Combined  Diffuse  Sclerosis  and  Central  Poliomyelitis  of  Horses, 
by  G.  H.  K.  Macalisteb,  m.a.,  m.d.,  d.p.h.,  m.b.c.s.,  l.b.c.p.  Price, 
R.  1-8  or  2s.  6d. 

Vol   III,  No.  I.  The   Vitality   of   the   Rinderpest   Virus   outside  the   Animal   Body   under 

Natural  Conditions,  by  A.  W.  Shilston,  m.b.cv.s.     Price,  As.  12  or  1«. 
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BULLETINS  ISSUED   BY  THE  AGRICULTURAL  RESEARCH 
INSTITUTE,   PUSA. 

ane  in  iho  Gurdaspur  District 

iho  Comj> 

As.  10 
Water  Hyn  :  its  -value  aa  a  < 

r.i.c.»  ui-  ".    ^r.  5  or  6^. 

V   Note  on  Jhooiing   in   Cainei 
A».  2  or  3rf. 


.   out  <*t  J'  fry  ijilk 

■i  of  the    I  k.    N. 

i.'fc.      iritt',   lia.   i  or  cja 

The  Pebrine  Disease  of  Si'  3 

or  Ad. 
:  xperiments  with   EmulRionB  for  Protecting   Camels  against  the  Attacks  of 

.Mr.L;„,T  Flies,  by  H.  E.  Ceoss,  ii.b.c.v.8.,  d.v.h.,  A.8C    Prir*'    *-   '>  -'  ^'^ 

I  feeding  Experiments,  by   H.   E.   Cboss,  ]i.&.av -^ 

....   .  .,;■  3rf. 

No.  78.     Smuts  of  Jowar  (.SoTj^Aum)  in  the  Bombay  Presidency'  Kolkiam!,  UAg. 

As.  4  or  6d. 

No.  79.     Prussic  Acid  in  Burma  Be.. 
As.  2  or  3rf. 

No,  cJO.     Are  Camels  Susceptible  to  Blackquarter,    Hemorrhagic  S 

by  H.  E.  Cross,  m.r.o.v.s.,  d.v.h.,  a.sc.     Price,  Ab   4 
No.  81.     The  Value  of  Phosphatic  Manures  in  India  and  th« 

on  a  Larger  Scale.     Being  evidence  submitted  to  t'. 

this  question  (Subject  IX)  at  the  meeting  of  the  Board  o£  A 

Edited,    with    an    Introduction,    by    W.    A.    Davt.s,    Chairi!;  . 

Price,  As.  4  or  5d. 

No.  82.     The  improvement  of  the  Indigenous  Methods  of  Sugar  making  in  tbe  Uaited 

Provinces,  by  William  Httlmb  and  R.  P.  Sanuui.     t  rn  e,  As.  8  or  9d. 

No.  83.     Progress  of  the  Sugarcane  Industry  in  India  during  the  years  1916  and  1917.     Beintr 
notes  submitted  to  the  Meeting  of  the  Board  of  Agriculture        '     '        ••       -     '^■"- 
Edited,  with  an  Introduction,  by  0.  A.  Babbkb,  c.i.1.,  sc 
or  6d. 

No.  84.     The  Best  Means  of  Rapidly  Increasing  the  Outturns  of  F- 

the  Power  of  the  Agricultural  Department.     Being  not. 

of  the  Board  of  Agriculture  in  India,  Poona,  1917.     Edit 

J.  Mackenna,  c.i.b,,  i.c.s.    Price,  As.  4  or  5d. 
No.  85.     Soil  Drainage,  by  R.  G.  Allan,  m.a.     Price,  As.  4  or  5d. 
No.  86.     A  New  Nf»matodp  o,'inf?ini»  P.irapitic  Gastritis  in  Calves,  Shbathxp.. 

M.P  ■  ".        ' 


Indigo  Publicati' 

diat3  phosphate  nianu 
Price,  R.  1-4  or  28. 

Indigo  Publication  No.  2.     Present  PuBition  and  Future  prosp^*.! 

by  W.  A,  Davis,  b.sc,  a.o.o.i.     Price,  As.  10  or  U. 
Indifro  Publication  No.  3.     The  Loss  of  Indigo  caused  by  P.  .  .tad  the  i 

this  :  The  use  of  Dhak  Gum— its  effect  on  Yield  anci  (,  W.  A.  Da 

Price,  As.  4  or  5c?. 

Indigo  Publication  No.  4.     The  Future  Prospects  of  the  Natural  Indigo  Industry.     The  effect  of 
Superphosphate  Manuring  on  thp  v;..i.]  o..,i  n.,.i.*„  ..f  ♦».,.  t.,.i,,.    pi„..*    i..  iir     *     p...- 
B.sc,  A.c.o.i.     Price,  As.  4  or  5d 
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BOOKS. 

"  Indian  Insect-Peste,"  by  H.  Maxwhll-Lefeoy,  m.a.,  f.k.s.,  f.z.s.  Price,  R.  1-8.  {Out  of 
print.) 

**  Indian  Insect  Life,"  by  H.  Maxwell-Lefroy,  m.a.,  f.e.s.,  f.z.s.;  and  F.  M.  Howlett,  b.a., 
F.E.S.     786  pp.     Price,  Rs.  20  or  30a.     {Out  of  print.) 

"Wheat  in  India,"  by  Albert  Howard,  m.a.,  a.r.c.s.,  f.l.s.  ;  and  Gabriellb  L.  G.  Howard, 
M.A.    288  pp.     Price,  Rs.  5  or  7s.  6rf. 

"  A  Description  of  the  Imperial  Bacteriological  Laboratory,  Muktesar  :  Its  Work  and  Pro- 
ducts," by  Major  J.  D.  E.  Holmes,  m.a.,  d.sc,  m.r.c.v.s.     Price,  As.  8  or  Qd. 

**  Agriculture  in  India,"  by  James  Mackenna,  m.a.,  i.c.s.     Price,  As.  4  or  5d. 

*'  Some  Diseases  of  Cattle  in  India."    A  handbook  for  stock-owners.     Price,  As.  8  or  Qd. 

*•  The  Importance  of  Bacterial  Action  in  Indigo  Manufacture,"  by  C,  M.  Hutchinson,  b.a. 
Price,  As.  2  or  Zd. 

"  Report  of  the  Proceedings  of  the  Second  Entomological  Meeting  hold  af:  Pnsa  on  the  5th — 12th 
February  1917."     Price,  Rs.  3  or  4s.  6c?. 
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